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                 Figure 1. Study area of the Duschee Creek karst basin. 
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              Figure 2.  Geology of the study area. 
 
                         
 
 
     Map and stratigraphic section updated, from: Runkel, et al., 2014. 
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Table 1. Discharge data for the lower Duschee Creek, March 24 and 25, 1987. 
       
Station on 
Duschee 
Creek 
Name 
KFD 
Number1 
UTMs 
(NAD 83, Zone 15) 
Location 
(township, range, 
section, quarters) 
March, 
1987 
Number of 
Replicates 
Mean 
Discharge 
(m3/s) 
Standard 
Deviation 
(m3/s) Easting Northing 
1 
Duschee Creek Station 1 Dye 
Input 
MN23:X00276 582,100 4,836,140 103N, 10W, 36, CDDC 
24 
25 
2 
2 
0.224 
0.268 
0.048 
0.004 
2 Duschee Creek Station #2 MN23:X00277 582,216 4,836,440 103N, 10W, 36, CDAA 
24 
25 
2 
2 
0.244 
0.282 
0.015 
0.018 
3 Duschee Creek Station #3 MN23:X00278 582,072 4,836,741 103N, 10W, 36, CAAC 
24 
25 
2 
2 
0.237 
0.259 
0.022 
0.033 
4 Duschee Creek Station #4 MN23:X00279 582,266 4,837,387 103N, 10W, 36, ABCC 
24 
25 
2 
2 
0.212 
0.253 
0.009 
0.045 
5 Duschee Creek Station #5 MN23:X00280 581,971 4,837,941 103N, 10W, 25, CDBD 
24 
25 
2 
2 
0.263 
0.316 
0.020 
0.003 
6 Duschee Creek Station #6 MN23:X00281 581,847 4,838,272 103N, 10W, 25, CACB 
24 
25 
2 
2 
0.260 
0.291 
0.029 
0.028 
7 Duschee Creek Station #7 MN23:X00282 581,561 4,838,285 103N, 10W, 25, CBCA 
24 
25 
2 
2 
0.325 
0.354 
0.016 
0.035 
8 Duschee Creek Station #8 MN23:X00283 581,025 4,839,067 103N, 10W, 26, ABDA 
24 
25 
0 
2 
Missing data 
1.400 
 ---  
0.000 
9 Duschee Creek Station #9 MN23:X00284 581,490 4,839,418 103N, 10W, 24, CCCC 
24 
25 
2 
1 
0.629 
0.630 
0.010 
 ---  
 
1
 From: Gao, 2002.  
 
13 




Table 2. Parameters of each trace. 
 
Trace 
No. 
 
Dye Input Dye Input Sites 
(township, range, section, 
quarters) 
KFD Number1 
Dye Input Site UTMs 
(NAD 83, Zone 15) Dye 
Mass 
Positive 
Detection Site(s) Date 
(dd mm 
yyyy) 
Time 
(hh:mm) 
Easting Northing 
1 
21 Nov 
1986 
16:10 
Solberg Sinkhole 23D28 
(T102N, R10W, Sec 2, BCBA) 
MN23:D00028 579,989 4,835,658 2.9 kg LFH springs 
2 
24 Mar 
1987 
11:25 
Duschee Creek Station 1 
(T103N, R10W, Sec 36, CDDC) 
MN23:X00276 582,100 4,836,140 1.4 kg 
Duschee Creek  
Stations 2-9 
3 
24 Jun 
1987 
9:40 
Solberg Sinkhole 23D28 
(T102N, R10W, Sec 2, BCBA) 
MN23:D00028 579,989 4,835,658 2.6 kg LFH springs 
4 
31 Oct 
1987 
9:15 
Simonson Sinkhole 23D30 
(T102N, R10W, Sec 12, CCD) 
MN23:D00030 581,670 4,833,069 4.9 kg (none) 
5 
9 Apr 1988 10:27 
Partridge Creek Dye Input 23X244 
(aka, Point P) 
(T102N, R10W, Sec 28, CDCD) 
MN23:X00244 577,254 4,828,111 609 g 
Partridge & Camp  
Stations I, III, & IV 
(downstream only) 
9 Apr 1988 12:22 
Camp Creek Dye Input 23X318 
(aka, Point C) 
(T102N, R10W, Sec 29, BDCC) 
MN23:X00318 575,489 4,828,889 632 g 
Camp Creek 
Stations II, III, & IV 
(downstream only) 
6 
20 Jun 
1988 
14:30 
Sinkhole 23D5737 
(aka, D103) 
(T102N, R10W, Sec 4, AAA) 
MN23:D05737 578,221 4,826,385 620 g Hart spring 
7 
15 Apr 
1989 
10:02 
Robbers Bend Sinkhole  23D8732 
(aka,  D102) 
(T103N, R10W, Sec 23, DCC) 
MN23:D08732 580,694 4,839,495 206 g (none) 
8 
15 Oct 
1991 
8:00 
Kulsrud Sink 23B62 
(aka, 23D101) 
(T102N, R10W, Sec 2, CAAA) 
MN23:B62 580,564 4,835,276 3 kg LFH springs 
9 
17 Jun 
1992 
11:00 
Kulsrud Sink 23B62 
(aka, 23D101) 
(T102N, R10W, Sec 2, CAAA) 
MN23:B62 580,564 4,835,276 2.4 kg LFH springs 
 
1 From: Gao (2002) 
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Figure 3.  Dye Trace #1 log/log breakthrough curve at LFH Main 
Spring. Log dye concentration is on the vertical axis, and log 
time is the horizontal axis. 
20 
                 Figure 4. Dye trace map of the Duschee Creek karst basin.  
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Figure 5. Dye Trace #2 log/linear composite breakthrough curves 
at Duschee Creek Stations 2 through 9.  Log dye concentration is 
on the vertical axis. Time on the horizontal axis increases to 
the right.  
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Figure 6.  Dye Trace #3 log/log composite breakthrough curves at 
LFH Main and LFH Triple Springs.  Log dye concentration is on the 
vertical axis and log time is the horizontal axis. 
26 
Figure 7.  Dye Trace #3 linear composite breakthrough curves at 
LFH Main and LFH Triple Springs.  Dye concentration is on the 
vertical axis and time on the horizontal axis. 
27 


Figure 8. A flow diagram connecting Solberg Sinkhole (MN23:D00028, 
aka, Sinkhole D28) with the Hatchery Springs to illustrate one 
possible model for the flowpaths between 23D28 and the Hatchery 
Springs. Diagram also shows the connection between Kulsrud Sink 
(MN23:B00062, aka, Stream Swallet D101) and the Hatchery Springs, 
from Dye Traces #8 and #9.
30 
Figure 9. Comparison of breakthrough curves: Duschee Creek Station 8 
(Dye Trace #2) with LFH Triple Spring data (Dye Trace #3). 
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 Table 3. Discharge data for Camp and Partridge Creeks, April 9, 1988 at the dye trace sampling 
stations (from Wilton, 1988). 
  
 
 
Station on Camp or Partridge Creek 
KFD 
Number1 
UTMs 
(NAD 83, Zone 15) 
Location 
(township, range, section, 
quarters) 
Number of 
Replicates 
Mean 
Discharge 
(m3/s) 
Standard 
Deviation 
(m3/s) 
Easting Northing 
Partridge Creek Dye Input 23X244 
(aka, Point P) 
MN23:X00244 577,254 4,828,111 102N, 10W, 28, CDCD 2 0.065 0.001 
Partridge Creek Station I Bug Set 
(aka, Station I) 
MN23:X00323 577,288 4,829,684 102N, 10W, 28, BAAB 2 0.047 0.005 
Camp Creek Station II Bug Set 
(aka, Station II) 
MN23:X00322 575,942 4,829,853 102N, 10W, 20, DCCB 2 0.158 0.013 
Partridge Creek Station III Bug Set 
(aka, Station III) 
MN23:X00321 576,185 4,833,689 102N, 10W, 8, ACDD 2 0.432 0.015 
Partridge Creek Station IV Bug Set 
(aka, Station IV) 
MN23:X00320 575,429 4,835,655 102N, 10W, 5, BDBB 2 0.551 0.068 
 
1 From: Gao (2002) 
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Figure 10.  Dye Trace #5 log/linear breakthrough curve at Station 
I on Partridge Creek. 
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Figure 11.  Dye Trace #5 linear breakthrough curve at Station I 
on Partridge Creek. 
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Figure 12. Dye Trace #5 log/linear breakthrough curve at Station II on 
Camp Creek. 
 
 
 
 
 
 
 
 
38 
Figure 13. Dye Trace #5 log/linear breakthrough curve at Station III 
on Camp Creek. 
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Figure 14. Dye Trace #5 log/linear breakthrough curve at Station IV on 
Camp Creek. 
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Figure 15. Dye Trace #6 log/linear breakthrough curve at Hart Spring. 
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Figure 16. Dye Trace #6 linear breakthrough curve at Hart Spring. 
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Figure 17. Dye Trace #8 log/log composite breakthrough curves at 
LFH Main and LFH Triple Springs. 
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Figure 18. Dye Trace #9 log/log composite breakthrough curves at LFH 
Main and LFH Triple Springs. 
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Figure 19. Comparison of breakthrough curves of Dye Traces #3, #8 and 
#9 at LFH Main Spring. 
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 Table 4. Summary discharge data for the Lanesboro Hatchery Springs and the lower Duschee Creek.  
 
 
Date Duschee Creek Site 
Duschee Creek Discharge 
(m3/s) 
Hatchery Springs Discharge 
(m3/s) 
Comments 
1970s     0.309 decade average 
Fall, 1986 lower Duschee Creek 0.370 ± 0.075  (not available)  mean of 14 results 
Winter, 1987 lower Duschee Creek 0.468  ± 0.184  (not available)  mean of 2 results 
Spring, 1987 lower Duschee Creek 0.303  ± 0.098  (not available)  mean of 16 results 
Summer, 1987 lower Duschee Creek 0.402  ± 0.195  (not available)  mean of 3 results 
24 Mar 1987 Station 7 0.325  ± 0.016 
0.304 
Hatchery discharge 
calculated by 
subtraction 24 Mar 1987 Station 9 0.629  ± 0.010 
25 Mar 1987 Station 7 0.354  ± 0.016 
0.276 
Hatchery discharge 
calculated by 
subtraction 25 Mar 1987 Station 9 0.630 
Oct 1988  (not available)   (not available)  0.300   
16 Apr 1989 Station 7 0.123 
0.240 
Hatchery discharge 
calculated by 
subtraction 16 Apr 1989 Station 9 0.363 
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RECOMMENDATIONS 
 
 The following is a list of recommendations to the 
Minnesota Department of Natural Resources Southeast 
District and to the Lanesboro Fish Hatchery Personnel. 
1) Divert flow from and seal D28 and D101. Of the two, 
D101 is the higher priority due to its vulnerable location 
and much larger drainage area. 
2) Conduct an additional trace from Stream Swallet D101 
under high flow conditions (greater than 0.028 m 3/s, or 1 
cfs). If an additional trace is done, sample Station 9 to 
determine the flushing time of the internal Hatchery 
facility. 
3) Routinely test the water from the springs for a variety 
of chemicals that could possibly reach the groundwater 
system within the basin. The list of the contaminants of 
concern includes those which are routinely or occasionally 
used within the groundwater basin area, or have been used 
or disposed of there in the past, with special attention to 
those which have a demonstrated effect on aquatic 
organisms. In addition, consult with other local and 
regional officials for their expertise as to what chemicals 
are or have been used in the area. For instance, the 
regional Minnesota Department of Transportation (MnDOT) 
officials can be asked for a list of all chemicals which 
are transported on any of the roads within the area of the  
70 
groundwater basin. The final list will, at a minimum, 
include agricultural pesticides (particularly the 
organophosphate pesticides and the common herbicides, such  
as Atrazine), petroleum products, and PCBs (Stork, 1993). 
4) Develop mitigation procedures for the final list of 
contaminants that could adversely impact the water quality 
of the springs. 
5) Discuss these results with other local and regional 
officials, such as county commissioners, Agriculture 
Extension agents, and personnel with such agencies as the 
Agricultural Stabilization and Conservation Service (ASCS), 
the Soil Conservation Service (SCS), MnDOT, etc. These 
officials can be made aware of the potential threat to the 
Hatchery water quality and asked to immediately alert DNR 
Hatchery personnel if a spill in the basin is reported to 
any official.  
6) Support the Fillmore County Soil and Water Conservation 
District continuing its efforts to improve water quality 
throughout the Duschee Creek study area. This will have a 
general beneficial impact on the groundwater quality due to 
the direct links of surface water and groundwater. 
7) More dye tracing work needs to be done in this study 
area to identify any additional sinkholes and stream 
swallets that are directly connected to the Hatchery 
springs, and to help define the groundwater basin 
boundaries. 
71 
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Betty Wheeler sampling at the Lanesboro Fish Hatchery Triple Spring.  
(Photo by E. Calvin Alexander, Jr.) 
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Betty Wheeler pouring dye into Partridge Creek.  
(Photo by E. Calvin Alexander, Jr.) 
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